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© Downhole lock assembly. 



© The downhole lock assembly comprises a lock 
mandrel (10) connected to a running tool (11). The 
running tool holds an inner mandrel (13) located 
within the lock mandrel (10) in a position which 
allows lock-out keys (20) of the lock mandrel (10) to 
remain within the outside diameter of the lock man- 
drel body (12). Shear pins (34) are adapted on 
downward jarring against a landing nipple to expand 
the keys (20) and shear pins (33) are adapted on 
upward jarring to release the running tool. The run- 
ning tool has a 'tell-tale' collet (30), connected to it 
by a shear pin (32), to indicate that the lock mandrel 
is correctly set in the landing nipple, said collet 
being adapted when the running tool (11) is released 
from the lock mandrel (10) after setting the lock to 
disengage intact from the lock mandrel (10) if the 
lock-out keys (20) are correctly set and to foul the 
^ inner mandrel and shear the shear pin (32) if the 
CO lock-out keys are incorrectly set. The inner mandrel 
£§(13) is resiliency urged in an upward direction, i.e. in 
the direction of flow from the well, to actuate the 
00 lock-out keys (20) to set the lock, and latch means 



CM 



(22) is provided to hold the inner mandrel in a 
downward disposition against its resilient means pri- 
or to setting the lock. 
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DOWN HOLE LOCK ASSEMBLY 



This invention relates to a downhole lock as- 
sembly for use in oil and water/gas well operations, 
and comprises in combination a lock mandrel and 
a running tool. 

Downhole lock assemblies are known, in which 
the lock mandrel is used in conjunction with dif- 
ferent accessories which are required for well con- 
trol in downhole oil. water/gas well operations, be- 
ing used to anchor and seal the accessory in 
position in the well tubing string. 

The accessory is attached to the lower end of 
the lock mandrel, which is tubular, and the running 
tool is located within the lock mandrel from the 
upper end. 

The lock mandrel with accessory is run in and 
positioned in the well by the running tool which 
primarily holds an inner mandrel (located within the 
main body of the lock mandrel) in a position allow- 
ing iock-out keys (or dogs) of the lock mandrel to 
remain within the outside diameter of the main 
body. 

On reaching the setting depth down the tubing, 
the lock mandrel stops against a restriction in the 
tubing known as the no-go, and by jarring down- 
wards to shear pins, the lock is set, i.e. the inner 
mandrel moves to expand the lock-out keys into a 
machined profile (known as the landing nipple) in 
the tubing. By jarring upwards and shearing other 
pins the running tool is released from the set lock 
mandrel and retrieved. The running tool has a 'tell- 
tale' device which gives an indication of the correct 
setting of the lock mandrel. Hereinafter such a 
downhole lock assembly will be referred to as an 
assembly of the type aforesaid. 

The lock mandrel and accessory can be re- 
trieved after use. 

An object of this invention is to provide an 
improved assembly of the type aforesaid. 

According to one aspect of the present inven- 
tion there is provided a downhole lock assembly of 
the type aforesaid, in which the inner mandrel is 
resiliently urged in an upward direction, i.e. in the 
direction of flow from the well, to actuate the lock- 
out keys to set the lock, and latch means is pro- 
vided to hold the inner mandrel in a downward 
disposition against its resilient means prior to set- 
ting the lock, and in which the running tool carries 
a tell-tale collet means connected thereto by a 
shear pin, said collet means being adapted when 
the running tool is released from the lock mandrel 
after setting the lock to disengage intact from the 
lock mandrel if the lock-out keys are correctly set 
and to foul the lock-out mandrel and shear the 
shear pin if the lock-out keys are incorrectly set. 

According to another aspect of the present 
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invention there is provided, a lock mandrel com- 
prising a hollow cylindrical main body which in use 
is vertical, and a hollow cylindrical inner mandrel 
slidably located at the inner periphery of the main 

5 body, said inner mandrel being resiliently urged in 
an upward direction to actuate a plurality of lock- 
out keys carried in windows in the main body and 
laterally adjustable between an inner position in 
which the keys are confined within the outside 

70 diameter of the main body and an outer position in 
which the keys project laterally from the main 
body, and latch means to locate the inner mandrel 
in a downwardly disposed position against its resil- 
ient means wherein the keys are in their inner 

75 position, and means on the inner mandrel to extend 
the keys laterally outwards when the latch means is 
released and the inner mandrel moves upwards 
under its resilient means. 

Preferably, said latch means comprises longitu- 

20 dinally extending finger means on the external face 
of the inner mandrel, biassed laterally inwards but 
for location in groove means in the inner face of 
the main body, there being upper and lower 
grooves, said finger means being adapted to locate 

25 in the lower groove to latch the inner mandrel in its 
downward disposition and to locate in the upper 
groove when the keys are correctly set or to ex- 
tend inwardly beyond the inside diameter of the 
inner mandrel if the keys are incorrectly set, there- 

30 by to foul the collet means on the running tool 
during release thereof. 

Preferably also, the collet means on the run- 
ning tool comprises a plurality of longitudinally 
extending Angers adapted to pass upwardly 

35 through the inner mandrel undamaged if the finger 
means of the latch are located in the upper groove 
of the main body and to strike said finger means if 
said finger means are not so located out of the 
path of the collet means. 

40 An embodiment of the present invention will 

now be described, by way of example, with refer- 
ence to the accompanying drawings, in which:- 

Fig. 1 is a part sectional elevation of a down- 
hole lock assembly according to the invention in 

45 the 'running' mode; 

Fig. 2 is a similar view of the assembly in 
the 'setting* mode; 

Fig. 3 is a similar view of the assembly in 
the 'set' mode with the running tool disengaged 

so from the lock mandrel; 

Fig. 4 is a part sectional elevation of the lock 
mandrel and probe means for retrieving the lock 
mandrel; 

Fig. 5 is a similar view showing the lock 
mandrel being pulled; 
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Fig. 6 is a part sectional elevation to a larger 
scale of a portion of Fig. 1 ; 

Fig. 7 is a similar view of a portion of Fig. 2; 

and 

Fig. 8 is a similar part sectional elevation 
showing a detail. 

Referring to the drawings, the downhole lock 
assembly comprises, in combination, a lock man- 
drel 10 and a running tool 11. 

The lock mandrel comprises a hollow cylin- 
drical main body 12 within which is a hollow cylin- 
drical inner mandrel 13 slidably located against the 
inner face 14 of the main body 12. 

The inner mandrel is urged by coil spring 15 
carried within the main body 12 towards one end 
thereof, namely the upper end in use. The (upper) 
end of the main body 12 terminates 1 in a fishing 
neck 16 by which the lock mandrel can be con- 
nected to the running tool 11 as hereinafter de- 
scribed, and also to a retrieving probe, also as 
hereinafter described. 

The spring 15 engages the lower end face 17 
of the inner mandrel 13 which has a waist 18 from 
its lower end portion 19. The waist 18 and lower 
end portion 19 are selectively intended to engage a 
series of radial lock-out keys or 'dogs 1 20 carried in 
windows 21 in the main body 12. Thus, when the 
inner mandrel 13 is spring urged to an upper 
position (wherein it abuts the fishing neck 16), the 
keys 20 are extended outwards and held out by the 
end portion 19 (Fig. 2). When the inner mandrel is 
forced downward to a lower position, the keys 20 
retract inwardly to lie within the outside diameter of 
the main body 12 (Fig. 1). within waist 18. 

The inner mandrel 13 has at its upper end a 
pair of downwardly extending fingers 22, the lower 
ends 23 of which, in their natural disposition, pro- 
ject inwardly beyond the inside diameter of the 
inner mandrel, while lying flush with the outside 
diameter. These finger ends 23 are intended to 
locate selectively in one of two transverse grooves 
24, 25 in the inner face of the main body 12 but 
pressure from within the inner mandrel is required 
to locate the finger ends in one or other of the 
grooves. 

When the fingers are not engaged in groove 24 
or 25, they will be subject to contact by the running 
tool 11 as it enters into or is withdrawn from the 
lock mandrel. During entry, the running tool will 
slide against the fingers 22 and urge them out- 
wards into the appropriate groove 25 provided the 
finger ends 23 are lined up with the groove. 

Therefore, before the running tool 11 is run 
downwards into the lock mandrel, the lock mandrel 
is 'cocked* by pushing or drawing down the inner 
mandrel to its lower position so that the finger ends 
are lined up with the lower groove 25. The proce- 
dure is hereinafter explained, but once the lock 



mandrel is cocked, the running tool 1 1 locates in 
the lock mandrel 10 extending to adjacent the 
lower end thereof (Fig. 1 .). 

The running tool carries adjacent to its lower 

5 end. a tell-tale collet 30 which comprises a series 
of upwardly extending fingers 31 radially outwardly 
biassed. These fingers 31 engage the finger ends 
23 of the inner mandrel and urge the latter into 
groove 25 to secure the inner mandrel in its lower 

io position as seen in Fig. 1. The collet 30 is attached 
to the running tool by a shear pin 32 such that, if 
the finger ends 23 of the inner mandrel are not 
correctly engaged in the upper groove 24 when the 
running tool is withdrawn, the fingers 23 will foul 

;s the collet 30 and cause the shear pin to shear (Fig. 
8). 

Once the running tool is fully located within the 
lock mandrel, two sets of longitudinally spaced 
shear pins 33, 34 are inserted through co-axial 

20 bores in the fishing neck 16 and a shear off sub 
portion 35 of the running tool 11. The lower pins 34 
(e.g. 1/4" diameter) are intended to shear on a 
downward jar and the pins 33 (e.g. 5/16" diameter) 
Ao shear on an upward jar. 

25 The shear pins may be brass or steel as de- 

sired. 

Operation of the downhole lock assembly will 
now be described. 

The lock mandrel 10 with an accessory se- 

30 cured to its lower end is run in and positioned in a 
well (not shown) by means of the running tool 1 1 . 
This running tool primarily holds the inner mandrel 
13 in the downward position allowing the lock-out 
keys 20 to remain within the major O.D. of the 

35 main body 12. 

On reaching the setting depth, the lock man- 
drel will stop against a restriction (not shown) in the 
tubing bore, not shown known as the 'no-go* , and 
by jarring downwards to shear pins 34 the lock 

4Q mandrel is set, i.e. the inner mandrel moves up- 
wards and expands the lock-out keys 20 into a 
machined profile (known as the landing nipple) in 
the tubing. 

By jarring upwards the shearing other pins 35, 
45 the running tool 11 is released from the set lock 
and retrieved. 

An indication of correct setting of the lock out 
keys 20 is given by the positive tell-tale device 
(collet 30) incorporated in the running tool 1 1 . 
so To retrieve the lock and accessory a probe 40 

(Figs. 4 and 5) is run in conjunction with a standard 
GS type wireline pulling tool, which latches the 
internal fishing neck 16 of the lock mandrel 10. 
Simple upward jarring will release the lock mandrel 
55 from the nipple. 
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RUNNING PROCEDURE FIG. 1. 

Before insertion of the running tool, the rock 
mandrel 10 must be 'cocked' into the running 
mode. This is done by inserting a punch (not 
shown) into an 'L* -slot 41 in the main body 12, and 
locating a groove 42 on the inner mandrel. By 
pulling the punch down and locking it, in the bot- 
tom of the V slot, the inner mandrel 13 is moved 
to the running position with the finger ends 23 
projecting into the lower groove 25 in the inner face 
of the main body 1 2. 

Alternatively the inner mandrel can be pushed 
into place using the pulling probe 40 and an exten- 
sion handle. By holding down, the inner mandrel 
can be locked into position again using the punch 
in the V slot 

With the punch locked in the bottom of the 'L' 
slot (maintaining the inner mandrel in the running 
position) the running tool, can now be inserted into 
the lock mandrel ensuring that the teil-taie collet 30 
is pinned to the running tool in the 'up' position as 
shown in Rg. 3. The finger ends 23 of the inner 
mandrel 13 are engaged from behind by the fin- 
gers 31 of the collet and pressed firmly into the 
lower groove 25 thereby to hold back the mandrel 
in the lower (running) position. Fig. 6. 

It should be noted that the punch is kept in the 
'L' slot until the lock mandrel 10 is pinned to the 
running tool 11, by the two sets of shear pins 34, 
35. 

When the punch is removed from the 'L* slot 
the inner mandrel remains in the running position 
with the lock out keys retracted. 

The lock assembly is now ready to run, as 
shown in Rg. 1. 



SETTING THE LOCK FIG. 2. 

The lock mandrel is designed to no-go on a 
no-go shoulder (not shown) positioned just below 
the lock out key windows 21; by jarring down the 
setting pins 35 will be sheared. The fingers 22 on 
the inner mandrel 13 are then allowed to retract 
and the mandrel will, under the action of spring 15 
and aided by the collet 30 on the running tool, 
move upwards to expand the lock-out keys 20 (Rg. 
7). 

The running tool is released from the lock by 
upward jarring, see Rg. 2 and 3. 



TELL-TALE ON RUNNING TOOL FIG. 8. 

If the shear pin 32 on the tell-tale collet 30 
remains intact when the running tool 11 is pulled 
out, this will indicate that the lock is properly set. If 



the tell-tale shear pin 32 has sheared then the lock 
will not be properly set and will have to be re- 
trieved. For example, scale in the nipple profile 
would not allow lock-out keys 20 to expand fully. 

5 

RETRIEVING THE LOCK MANDREL FIG. 4 AND 5. 

The lock mandrel is retrieved using a 4" pulling 

70 tool run with probe 40 which latches on to the 
fishing neck 16. Once latched the lock mandrel is 
released from the nipple by simply jarring up. 

A further important aspect of the lock is its use 
for high pressure application. 

75 On high pressure equipment the lock mandrel 

10 stops against the no-go and by jarring down- 
ward to shear pins 34, the inner mandrel 13 is 
released. The lock-out keys 20 at this stage are not 
in line with the machine profile and cannot expand 

20 until the lock mandrel has been lifted from the no- 
go. By upward movement of the running tool 1 1 , 
the lock mandrel is lifted from the no-go and the 
lock-out keys 20 expand into the machined profile. 
The lock mandrel is then correctly set supported 

25 by the keys 20 only, which are designed to hold 
greater differential pressures. By jarring upwards 
and shearing pins 34, the running tool 11 is re- 
leased. The running_ topLhas the same tell tale 
collet 30 which performs the same function. 

30 All other aspects of the lock assembly are the 

same, the only difference being this lifting of the 
lock mandrel from the no-go and pressure holding 
keys. 

A downhole lock assembly as hereinbefore de- 
35 scribed is advantageous in several respects, such 
as the simplicity of design. Also, when the inner 
mandrel operates to lock out the keys it moves in 
the direction of flow from the well. It has a smooth 
through bore which assists. 
40 In the described embodiment the fingers on 

the inner mandrel and tell-tale collet extend down- 
wardly and upwardly respectively but these dis- 
positions can be reversed for other constructions 
without altering the principal of operation. 
45 Rnally. the tell-tale collet will positively shear if 

the lock mandrel has not correctly locked, giving a 
positive visual indication when the running tool is 
inspected after removal from the tubing. 

50 

Claims 

1 . A downhole lock assembly comprising a lock 
mandrel (10) connected to a running tool (11) 
55 which holds an inner mandrel (13) located within a 
body (12) of the lock mandrel (10) in a position 
which allows lock-out keys (20) of the lock mandrel 
(10) to remain within the outside diameter of the 



BEST AVAILABLE COPY 

BNSDOCID: <EP 0298683 A2 J _> 



7 BP 0 



lock mandrel body (12), shear pins (34) adapted on 
downward jarring against a landing nipple to ex- 
pand the keys (20) and shear pins (33) adapted on 
upward jarring to release the running tool, said 
running tool having a 'tell-tale' device (30) to in- 
dicate that the lock mandrel is correctly set in the 
landing nipple, characterised in that the inner man- 
drel (13) is resiliency urged in an upward direction, 
i.e. in the direction of flow from the well, to actuate 
the lock-out keys (20) to set the lock, and latch 
means (22) is provided to hold the inner mandrel in 
a downward disposition against its resilient means 
prior to setting the lock, and in which the running 
tool (11) carries a tell-tale collet means (30) con- 
nected thereto by a shear pin (32), said collet 
means being adapted when the running tool (11) is 
released from the lock mandrel (10) after setting 
the lock to disengage intact from the lock mandrel 
(10) if the lock-out keys (20) are correctly set and 
to foul the inner mandrel and shear the shear pin 
(32) if the lock-out keys are incorrectly set. 

2. A downhole lock assembly according to 
claim 1, characterised in that the lock mandrel 
comprises a hollow cylindrical main body (12) 
which in use is vertical, and a hollow cylindrical 
inner mandrel (13) slidably located at the inner 
periphery of the main body (12) said inner mandrel 
(13) being resiliently urged in an upward direction 
to actuate a plurality of lock-out keys (20) carried in 
windows (21) in the main body (12) and laterally 
adjustable between an inner position in which the 
keys are confined within the outside diameter of 
the main body and an outer position in which the 
keys project laterally from the main body, and latch 
means (22) is provided to locate the inner mandrel 
in a downwardly disposed position against its resil- 
ient means (15) wherein the keys are in their inner 
position, and means on the inner mandrel is pro- 
vided to extend the keys laterally outwards when 
the latch means (22) is released and the inner 
mandrel (13) moves upwards under its resilient 
means. 

3. A downhole lock assembly according to 
claim 2, characterised in that said latch means (22) 
comprises longtudinally extending finger means 
(22) on the external face of the inner mandrel, 
biassed laterally inwards but for location in groove 
means (24, 25) in the inner face of the main body 

(12) , there being upper and lower grooves (24. 25), 
said finger means (22) being adapted to locate in 
the lower groove (25) to latch the inner mandrel 

(13) in its downward disposition and to locate in the 
upper groove (24) when the keys (20) are correctly 
set or to extend inwardly beyond the inside diam- 
eter of the inner mandrel if the keys (20) are 
incorrectly set, thereby to foul the collet means 
(30) on the running tool (11) during release thereof. 
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4. A downhole lock assembly according to 
claim 2 or 3 characterised in that the collet means 
(30) on the running tool comprises a plurality of 
longitudinally extendingrfingers (31) adapted to 

5 pass upwardly through the inner mandrel (13) un- 
damaged if the finger means (22) of the latch are 
located in the upper groove of the main body and 
to strike said finger means (22) if said finger means 
are not so located out of the path of the collet 

70 means (30). 

5. A downhole lock assembly as claimed in 
claims 3 or 4, characterised in that the finger 
means (22) include finger ends (23) which locate in 
the respective groove (24, 25). 

75 6. A lock mandrel comprising a hollow cylin- 

drical main body (12) which in use is vertical, and a 
hollow cylindrical inner mandrel (13) slidably lo- 
cated at the inner periphery of the main body (12) 
characterised in that said mandrel (13) is being 

20 resiliently urged in an upward direction to actuate a 
plurality of lock-out keys (20) carried in windows 
(21) in the main body (12) and laterally adjustable 
between an inner position in which the keys are 
confined within the outside diameter of the main 

25 body and an outer position in which the keys 
project laterally from the main body, and latch 
means (22) are provided to locate the inner man- 
drel in a downwardly disposed position against its 
resilient means (15) wherein the keys are in their 

30 inner position, and means on the inner mandrel are 
provided to extend the keys laterally outwards 
when the latch means (22) is released and the 
inner mandrel (13) moves upwards under its resil- 
ient means. 

36 7. A lock mandrel according to claim 6. charac- 

terised in that said latch means (22) comprises 
longitudinally extending finger means (22) on the 
external face of the inner mandrel, biassed laterally 
inwards but for location in groove means (24, 25) in 

40 the inner face of the main body (12), there being 
upper and lower grooves (24, 25), said finger 
means (22) being adapted to locate tn the lower 
groove (25) to latch the inner mandrel (23) in its 
downward disposition and to locate in the upper 

46 groove (24) when the keys (20) are correctly set or 
to extend inwardly beyond the inside diameter of 
the inner mandrel if the keys (20) are incorrectly 
set. 

8. A lock mandrel as claimed in claim 6 or 7. 
so characterised in that the finger means (22) include 
finger ends (23) which locate in the respective 
groove (24, 25). 
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(§X_Downhoie lock assembly. 

© The downhole lock assembly comprises a lock 
mandrel (10) connected to a running tool (11). The 
running tool holds an inner mandrel (13) located 
within the lock mandrel (10) in a position which 
allows lock-out keys (20) of the lock mandrel (10) to 
remain within the outside diameter of the lock man- 
drel body (12). Shear pins (34) are adapted on 
downward jarring against a landing nipple to expand 
the keys (20) and shear pins (33) are adapted on 
upward jarring to release the running tool. The run- 
ning tool has a •tell-tale' collet (30), connected to it 
by a shear pin (32), to indicate that the lock mandrel 
is correctly set in the landing nipple, said collet 
being adapted when the running tool (11) is released 
from the lock mandrel (10) after setting the lock to 
CO disengage intact from the lock mandrel (10) if the 
^lock-out keys (20) are correctly set and to foul the 
(v> inner mandrel and shear the shear pin (32) if the 
00 lock-out keys are incorrectly set. The inner mandrel 
^(13) is resilientiy urged in an upward direction, i.e. in 
00 the direction of flow from the well, to actuate the 
0> lock-out keys (20) to set the lock, and latch means 
^ (22) is provided to hold the inner mandrel in a 
©downward disposition against its resilient means pri- 
q or to setting the lock. 
HI 
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